Fibroblast growth factor type 1 receptor stimulation of T-type Ca2+ channels in sensory neurons requires the phosphatidylinositol 3-kinase and protein kinase A pathways, independently of Akt.
Fibroblast growth factor-23 (FGF-23) secreted by osteocytes is known as a circulating factor that is essential for phosphate homeostasis. Recent studies have implicated FGF-23 in the nociceptive signalling of peripheral sensory neurons. However, the relevant mechanisms underlying this effect are not known. In this study, we determine the role of FGF-23 in regulating T-type Ca2+ channels (T-type channels) in small-diameter dorsal root ganglion (DRG) neurons in mice. Our results show that FGF-23 increases T-type channel currents in a concentration-dependent manner. This FGF-23-induced response was dependent on FGF type 1 receptor (FGFR1) and was accompanied by a depolarizing shift in the steady-state inactivation curve. Pretreatment of neurons with the phosphatidylinositol 3-kinase (PI3K) inhibitor LY294002 prevented the FGF-23-mediated T-type channel response. Analysis of phospho-Akt (p-Akt) revealed that FGF-23 significantly activated Akt, but Akt inhibition did not affect the FGF-23-induced T-type channel current increase. The cell-permeable protein kinase A (PKA) inhibitor KT-5720 pretreatment and intracellular application of PKI 6-22 both abolished the stimulatory effects of FGF-23 on T-type channels, but inhibition of PKC had no effect. In summary, these findings indicate that FGF-23 stimulates T-type channel activity via activation of FGFR1, which is coupled to the PI3K-dependent PKA signalling cascade in small DRG neurons.